The effects of two fungicides (Contizeb and Suncozeb) applied at both pre and post planting stages, against heart and root rot, were investigated on MD2 pineapple. Contizeb recovered more suckers than either the control (untreated suckers) or the Suncozeb-treated suckers. It significantly (contizeb) produced more fruits than the control. However the Suncozeb solution yielded the heaviest, lengthiest and the widest fruits amongst the three treatments. It could thus be more useful to apply the Contizeb in the early stages of the suckers and follow it up with the Suncozeb.
INTRODUCTION
Pineapple exports have been one of the most important horticultural developments in Ghana. However, the export of the smooth cayenne (which was the main variety) in 2003 took a severe hit as a result of the introduction of the MD2 or the 73-114 hybrid by Costa Rica. It plunged the industry so badly that exports of pineapple plummeted from 71000 tonnes peak in 2001 to about 40,000 tonnes in 2005 (GEPC, 2008) . The MD2 variety, according to the experts is yellowish in colour, has longer shelf-life and sweeter than smooth cayenne.
This turn of events brought about diversity in terms of slips or sucker acquisition and plantings of the new variety in Ghana. At the growers level, different pineapple cultivars also means a need to adapt the cultural practises due to different behaviours of the cultivars in terms of growth, nutrient requirement and sensitivity to biotic and abiotic stresses. For example the MD2 is very resistant to "physiological browning" or "internal browning" that is prevalent in the "smooth cayenne" and the "Queen fruits" (Newsletter pineapple working group, 2008). On the other hand, Taniguchi (2007) ; Anonymous, (2005) have reported that MD2 is highly susceptible to Phytophthora spp. and heart rot disease than the "smooth cayenne".
Compared to the "smooth cayenne" both plants are vigorous and from the point of view of vegetative growth, it is well adapted to locations where smooth cayenne pineapple is grown (Anonymous, 2005) .
In areas suitable for pineapple cultivation, the fungicide "Aliette" has been exclusively used for the control of Phytophthora spp. for more than thirty years (Newsletter, pineapple working group, 2008); and in Hawaii, it is used as a pre-plant seed dip and periodic foliar sprays are also applied.
Frossard (1978a) had reported that heart rot can be controlled by dipping propagules in a fungicide solution followed by one spray application three to four weeks after planting and another spray application one week after forcing. However, in 2001, according to the Newsletter of the pineapple working group, two Australian researchers (Graham and Marcel Sterling) found strains of Phytophthora cinnamomi to be resistant to the fungicide Aliette. Even though metalaxyl (ridomil) and phosphorous acid have been used (in addition to Aliette) to control heart and root rot of pineapple (Rohrbach and Schenck, 1985) . Since the degree of the control varied amongst the fungicides, some available ones were evaluated for their possible efficacies. It is in this vein that two fungicides were applied on MD2 pineapple slips in the forest zone of Ghana.
MATERIALS AND METHODS
The research was conducted at the Department of Horticulture, College of Agriculture and Natural Resources in the Kwame Nkrumah University of Science and Technology, Kumasi, Ghana. A land area or 0.0234 ha (234m 2 ) was ploughed and harrowed to obtain a good tilth suitable for planting the slips. Five beds, each measuring 1.8m×1.0m×0.2m represented a replicate with five treatments. The beds were separated by a spacing of 1m and the replicate (blocks) were also separated by 2m. Slips (MD2) of 8cm average sizes were collected from Oboadaka in the Nsawam district of the Eastern Region of Ghana for planting. The experimental design was the randomised complete block design (RCBD). There were three replicates.
Five fungicidal treatments were administered and these were: the untreated pineapple slips (T 0 ); T 1 had their slips dipped in 20g of Contizeb'5' powder; T 2 slips were immersed in a solution made up of 5.63g of Contizeb '5' in 4.5 l of water (according to manufacturer's specification) for three minutes; T 3 slips were dipped in 20g of Suncozeb powder and T 4 slips were immersed in a solution made up of 33.75g of Suncozeb in 4.5 litres of water for three minutes. Twenty (20) slips of each treatment were planted on a bed at a spacing of 30×20 cm (166,667 plants/ ha) on 11 th November, 2008. Each bed was mulched with 1.9 kg of Paspalum spp. grass after planting to help retain moisture in the soil, reduce fertilizer leaching (especially nitrates) and to control weed growth on the beds (Nakasone and Paull, 1998) ; and to check the incidence of root and heart rot diseases, observed, (Adjei and Sonkpi, 2009(unpublished) . The mulching was topped up periodically as they decayed. NPK (15:15:15) fertilizer granules was applied at the rate of 0.02kg per plant every month till one month to forcing (fourteen months after planting). The fertilizer was split-applied into four equal parts each month. The fungicidal treatments were repeated with their fungicidal sprays (in solution) every three month after planting till one month to forcing the plants to flower. The plants were irrigated as and when necessary with sprinkler irrigation and weeds were controlled periodically. 
Data Collection:
Six plants from each treatment were tagged for data collection. This was done for both vegetative and reproductive aspects of the plants. On the vegetative parts, the data was collected bi-weekly on the number of leaves, plant height, canopy and infections (if any). From the reproductive front, data was collected on the crown length (size), fruit diameter and length and fruit weight.
Data Analysis: Data was analysed by analysis of variance (ANOVA), using the GenStat package. The least significant (LSD) differences were calculated using 95% confidence level (p= 0.05). Table 1 depicts the leaf development of suckers from the treatments through a period of sixteen weeks. Leaf number progressed steadily for all the treatments but the rate was much more for the Suncozeb treatments (especially for the powder). For example, from a figure of 8, in the second week, the total leaf number was 21.3, at week sixteen. No statistical differences emerged, though, the Suncozeb produced leaves at a faster rate than either the control or the Contizeb treatments. A similar trend happened with the plant height. The Suncozeb powder recorded the tallest plants at the sixteenth week ( Table 2 ). The shortest ones came from the Contizeb treatments (in solution). Again there were no statistical differences. Fruit length, width and crown length: Measurements were taken of the growth of the fruits and the crowns after flowering. At thirteen months (Table 3) , the longest fruits came from the two fungicide solutions. They also recorded the widest fruits. However, the shortest crown length was recorded from the Suncozeb powder. Even though there were no statistical differences (p= 0.05), the suckers treated with Suncozeb solution had a tendency for greater fruit length and width coupled with a medium-sized crown length.
RESULTS

Leaf growth and Plant height:
Fruit harvest: More suckers died from the control plots than from any other treatment. However, the Contizeb treatments recovered more suckers than the Suncozeb and produced signific antly more fruits than the control. The fungicide solutions produced bigger, weightier and more fruits than the control. However, the Suncozeb was better than the Contizeb. No statistical differences emerged, though the fruits from the Suncozeb solution were the widest and longest and also yielded the heaviest fruits amongst the treatments.
DISCUSSION
Plant developments were enhanced with the Suncozeb when used as a pre-plant powder treatment followed by its foliar sprays. Even though both chemicals (Contizeb and Suncozeb) had mancozeb as the active ingredient, Suncozeb acted as both contact and protective fungicide, whereas Contizeb controlled fungi only through contact. This seemingly double action by Suncozeb could have given it an upper hand compared to the Contizeb. This is seen in both leaf and plant height development.
Fruit development: Increased root growth resulting from root rot control brought about increased plant weight when Aliette was foliar-spayed on pineapples (Rohrbach and Schenck, 1985) . This might have led to better plant development with subsequent fruit growths. An increased leaf area index (Hay and Walker, 1989) due to better leaf growths results in higher interception of solar radiation (Squire, 1990 ). This could have been the case of plants treated with Suncozeb solution that gave better fruits. They (Suncozeb solution) provided longer fruits with medium-sized crowns which could aid better packaging (Cooke, 1975) .
Fruit harvest: More fruits were harvested from the Contizeb-treated field than the Suncozeb ones. This means the former recovered more suckers than either the latter or the control. However, the Suncozeb (especially the solution) produced heavier fruits which could indicate that the residual action of Suncozeb was quite better. This may also seem that combining the two fungicides at different stages of the sucker development may bring about a significant sucker recoverability and fruit development. For example, it could be more profitable to apply Contizeb solution prior to planting and continue with the application of Suncozeb thereafter.
CONCLUSION
The two fungicides similarly recovered more suckers than the control (untreated) plots. However, the Contizeb produced more fruits than the control. The Suncozeb, applied in solution (recommended) produced the heaviest, lengthiest and the widest fruits than either the Contizeb or the control (untreated). It could thus be more useful to apply the Contizeb to the suckers before planting and continue the application of Suncozeb after planting to recover more suckers with good fruits.
